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1. INTRODUCTION
This study is a Phase II trial to assess the safety, tolerability, and efficacy of ganaxolone, a GABAA
agonist, for the treatment of behavioral problems, including anxiety and inattention in children with
FXS. It has been demonstrated in the fragile X mouse model and the Drosophila (fruit fly) models of
FXS that the GABAA system, including multiple receptors, is dramatically down-regulated.
Ganaxolone is a drug that enhances GABAA activity. We hypothesized that ganaxolone will
significantly improve behavioral problems such as anxiety, inattention, and impulsivity problems in
children with fragile X syndrome. We planned to enroll 60 children, ages 6–17 years, with fragile X
syndrome over a 4-year period and they would be randomized to receive either ganaxolone or a
placebo initially and then crossed over after 6 weeks. We have used innovative outcome measures in
addition to standard outcome measures that have been successful in previous treatment trials in fragile
X syndrome at baseline and follow-up visits.

2. KEYWORDS: fragile X syndrome, targeted treatments, ganaxolone, GABAA agonist, controlled
treatment trial.

3. OVERALL PROJECT SUMMARY
TASKS 1, 2 and 3 were completed in the beginning of Year 2. Regarding TASK 4, we are actively
recruiting subjects at a rate of 3–4 individuals per month to meet the enrollment goal of sixty. From
Jul 15, 2014 to Jul 14, 2015, 14 subjects were enrolled, screened, and randomized, bringing the total
enrollment to 50. Thirty-five have completed; there have been eight early terminations and two screen
failures. We currently have 5 patients in the active protocol and they will finish in the fall of 2015. No
serious adverse events have occurred. Data-entry is being completed on a regular basis. At the end of
the last patient completion, we will start the statistical analysis with Dr. Danh Nguyen. We have been
in active communication with him and have put through a mock data set; he is ready to analyze the
data once we have finalized all of the data. The second Data Safety Monitoring Board (DSMB)
meeting took place in January 2015, and the trial was allowed to proceed.

Work on TASK 5, data-analysis and report writing, is in the preliminary stages. We are currently 
preparing for data-analysis using test data in anticipation of study close. We plan on having data-
analysis and report writing completed by the end of Year 5.  

4. KEY RESEARCH ACCOMPLISHMENTS
* We have studied 50 patients with fragile X syndrome in a controlled trial, and they have tolerated
ganaxolone well without significant adverse effects. 
* Ganaxolone is safe in children with FXS between the ages of 6 to 17yo.
* We do not yet know the efficacy of ganaxolone in FXS, but we hope to have this data by early 2016
once our analysis is complete. 

5. CONCLUSION
Ganaxolone is a targeted treatment in fragile X syndrome that is safe in children 6 to 17yo. Our
research will demonstrate whether this treatment is efficacious in children with FXS for treatment of
anxiety or other behavioral problems. We will soon have our efficacy data. If this medication is
efficacious, we will work with Marinus Pharmaceuticals, who makes ganaxolone, to get it FDA
approved. If it does not demonstrate efficacy, we may consider further trials where ganaxolone is
combined with other targeted treatments.
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a. List all manuscripts submitted for publication during the period covered by this 

report resulting from this project. Include those in the categories of lay press, 
peer-reviewed scientific journals, invited articles, and abstracts.  

1. Lay Press:  
Lozano R, Hare EB and Hagerman RJ (2014) Fragile X-associated disorders. 
In: Rosenberg RN, Pascual JM (eds) Rosenberg’s Molecular and Genetic Basis 
of Neurologic and Psychiatric Disease: Fifth Edition. Academic Press, London, 
UK, pp 183-195 ISBN: 9780124105294 
https://books.google.com/books?id=HT3LAwAAQBAJ&lpg=PA183&ots=0C
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0Basis%20lozano&pg=PA183#v=onepage&q=Rosenberg%E2%80%99s%20
Molecular%20and%20Genetic%20Basis%20lozano&f=false 
 

2. Peer-Reviewed Scientific Journals:  
Yang JC, Niu YQ, Simon C, Seritan AL, Chen L, Schneider A, Moghaddam 
ST, Hagerman PJ, Hagerman RJ and Olichney JM (2014) Memantine Effects 
on Verbal Memory in Fragile X-associated Tremor/Ataxia Syndrome 
(FXTAS): a Double-Blind Brain Potential Study. Neuropsychopharmacology 
39:2760-2768. PMID24871547, 
http://www.ncbi.nlm.nih.gov/pubmed/24871547 
 
Lozano R, Rosero CA and Hagerman RJ (2014) Fragile X spectrum disorders. 
Intractable Rare Dis Res 3:134-146. PMID25606363, PMC4298643 
http://www.irdrjournal.com/getabstract.php?pmid=25606363 
 

3. Invited Articles: N/A 
4. Abstracts: N/A 

 
b. List presentations made during the last year (international, national, local 

societies, military meetings, etc.). Use an asterisk (*) if presentation produced a 
manuscript.  
New treatments for fragile X syndrome and autism, Seminar, Hautepierre Hospital, 

Strasbourg, France, 3/9/2015 
Targeted Treatments for Fragile X Syndrome, Keystone Symposia, Granlibakken Resort, 

Tahoe City, 3/17/2015. 
Targeted treatments for fragile X syndrome, Fragile X Conference, Karolinska University 

Hospital, Stockholm, Sweden, 5/7/2015. 
New treatments for fragile X and autism, Conference on Rare Diseases, Frambu Centre for 

Rare Disorders, Siggerud, Norway, 5/29/2015. 
 

7. INVENTIONS, PATENTS AND LICENSES: N/A 
 

8. REPORTABLE OUTCOMES 
We have discussed ganaxolone as a targeted treatment for FXS in many papers and reviews. 
Ganaxolone represents a group of GABAA agonists that are likely to be efficacious in FXS, and we 
have shown that it is safe in children 6 to 17 yo. 
 

9. OTHER ACHIEVEMENTS 

https://books.google.com/books?id=HT3LAwAAQBAJ&lpg=PA183&ots=0CvsBgBixj&dq=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&pg=PA183%23v=onepage&q=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&f=false
https://books.google.com/books?id=HT3LAwAAQBAJ&lpg=PA183&ots=0CvsBgBixj&dq=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&pg=PA183%23v=onepage&q=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&f=false
https://books.google.com/books?id=HT3LAwAAQBAJ&lpg=PA183&ots=0CvsBgBixj&dq=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&pg=PA183%23v=onepage&q=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&f=false
https://books.google.com/books?id=HT3LAwAAQBAJ&lpg=PA183&ots=0CvsBgBixj&dq=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&pg=PA183%23v=onepage&q=Rosenberg%E2%80%99s%20Molecular%20and%20Genetic%20Basis%20lozano&f=false
http://www.ncbi.nlm.nih.gov/pubmed/24871547
http://www.irdrjournal.com/getabstract.php?pmid=25606363
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We are also assessing the biomarkers that may improve with ganaxolone; this will be part of the trial 
results that will be analyzed in the fall of 2015 once all of the data is obtained. 
 

10. REFERENCES 
N/A 
 

11. APPENDICES 
N/A 



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





